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Question 1: Network Structure"
#01":2&",01&2"32$4'"'52;85;2&4(":%4""

601"$'"56$'"'52;85;2&"'$>$9:2"50"02""

4$C&2&%5"@20>"056&2"%&51027'<"

D"

+>:99"E0294<" +8:9&"F2&&<" G:%40><"

#$%&'("!)*+&,*-.!."



Why should we care?"
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Existing studies of  power grid structure"
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Degree distribution results"
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Topology metrics results"
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Therefore… ???"
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Question: What models provide useful 
information about grid vulnerability?"
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Wang & Rong, Safety Science, 2009"
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But cascades in power grids are 
different..."
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An Experiment: Test the resistance of  the Eastern 
Interconnect to random failure/directed attack"
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Measures of  Impact"
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Blackout model"
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Attack/Failure Vectors"

#$%&'("!)*+&,*-.!." !M"

G:%40>"@:$9;2&"
k&32&&*?:'&4":P:87" T&51&&%%&''"

":P:87"

R9?&25"&5":9"L-..)N"R9?&25"&5":9"L-...N"

l$%i>:Z""

90:4i52:h8"
E:%3"S"G0%3"L-..VNj"

l$%*52:h8"9&:4'""

50"9:23&"@:$9;2&'"



Data"
•  )."80%5209":2&:'"@20>"56&"Y:'5&2%"\%5&280%%&85"

L-.!-",9:%%$%3"8:'&N"

•  DDM*!)]D"?;'&'"
•  -V(-M!"0@")V(V.]"
?;'&'"505:9"

•  +5;4J"&:86"
:2&:"'&,:2:5&9J"

:%4"9007"@02""

52&%4'"

#$%&'("!)*+&,*-.!." !]"



Results: Critical Path Length "
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Results: Connectivity Loss"
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Results: Blackout Size"
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Blackout size vs. Connectivity Loss"
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Implications"
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Critical slowing down !
as an indicator of  elevated risk? !
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Measuring risk in real time"
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Alternatives for dynamic !
stability assessment"
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Context"
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1-machine, infinite bus model"
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What about the WSCC on !
August 10, 1996?"
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Conclusions"
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Electric Vehicles and the Grid!
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Electric vehicles"
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With power plant construction"
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EnergyMinder"
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Visual Feedback for Energy Eff."
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Academic studies"
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The value of  social pressure"
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Online Social Networking"
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Research question"
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Top-down vs. bottom-up modeling"
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Results from preliminary trial (N~30)"
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